Cleavage of human interleukin 1: isolation of a peptide fragment from plasma of febrile humans and activated monocytes.
Interleukin 1 (IL 1) is a product(s) of mononuclear phagocytes, and has multiple biologic activities that mediate several host responses to infection and inflammation. Highly purified IL 1 activates lymphocytes, induces fever, increases hepatic acute phase protein synthesis, and increases muscle protein degradation. A 4.2 kd peptide has been purified from plasma of febrile humans which also induces muscle proteolysis in vitro (termed proteolysis-inducing factor, PIF). Because IL 1 purified from activated human monocytes induces muscle proteolysis in vitro, studies were performed to determine the relationship of human monocyte-derived IL 1 to plasma-derived PIF. Purified PIF was highly active in the IL 1 thymocyte assay. After gel filtration of plasma from febrile patients, fractions with PIF activity also induced thymocyte proliferation and fever in mice. Thus, it seems likely that the plasma peptide PIF has IL 1 properties and probably represents a small m.w. cleavage product of IL 1. Further studies confirmed this finding. Highly purified 15 kd IL 1, rechromatographed over different gel filtration media, consistently fragmented into a 4 kd peptide with both muscle proteolysis-inducing and lymphocyte-activating properties. The breakdown of the 15 kd IL 1 into biologically active smaller fragments increased with time, and could be accelerated by trypsinization. The monocyte-derived IL 1 fragments were partially destroyed by heat. Highly purified 125I-labeled 15 kd IL 1 also fragmented into subunits, and these radioactive subunits produced fever in mice and were active in the thymocyte assay. Fragmentation of 125I-labeled 15 kd IL 1 was reduced by agents that inhibit proteases. These results indicate that some of the biologic activities of human IL 1 are conserved in small m.w. fragments. These studies also provide evidence that IL 1 may circulate in humans as a 4.2 kd peptide, and that this cleavage product can function as an active mediator of IL 1 effects in the host.